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U.S.  agriculture  is  the  envy  of the  world. The
abundance  and quality  of food  and  the  low per-
centage  of income  consumers  spend  for food  are
obvious  measures  putting  U.S.  agriculture  at  the
forefront.
In  the  1960's,  the  world in  general  and Amer-
icans  in  particular  grew  complacent  about  food
supplies. Althouth  this complacency was not shared
by  millions who have never enjoyed adequate diets
and  live on the margin of inadequate food supplies,
the  bountiful  capacity  of high  technology  agricul-
ture in developed countries and the green revolution
in  developing  countries  led  to  a  global  surplus
psychology.  And  indeed,  world  grain production,
the  foundation  of  the  world  food  supply,  rose
almost  every  year  from  1960 through  1972, inter-
rupted  only  by  poor  crops  in  the  USSR in  1961
and  1963  and the great Indian drought of 1965-66.
And  this  steady  growth  occurred  despite produc-
tion control programs  in the United  States  [Hath-
away,  1975].
But  the winds of change can blow swiftly across
agriculture.  Food  abundance  is based on our great
natural  resources  but has become  increasingly  un-
natural  as  greater  energy,  chemical  fertilizers,
pesticides,  and  irrigation  water inputs  are  used  in
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increasingly  concentrated  and  monocultured  pro-
duction  processes  very  much  in  opposition  to
natural  ecosystems.  As  these  environmental  con-
cerns  were  becoming  the  focal  point  of  public
concern  in agriculture,  the rapid rise in agricultural
productivity  began  to  slow.  The  upward trend  in
agricultural  exports  accelerated  during  the  late
1960's  and  early  1970's,  and  coupled  with slower
productivity  growth  and  strong  production  con-
trols, surplus commodity stocks dwindled.
In  the  last  three  years,  we  have  witnessed
severe  turbulence  in  the  world  food  and  agricul-
tural systems - severe  famine in the sub-Sahara and
other  food  deficit  developing  countries;  the  Arab
oil  boycott  and  skyrocketing  prices  in the  energy
supplies  fueling  U.S.  agriculture; unexpected  poor
weather  induced  massive  grain  purchases  by  the
USSR; and worldwide economic slowdown in many
non-oil exporting countries.
In  the  U.S.,  we  witnessed  limited  beef supplies
in  the  supermarkets,  $5  wheat,  soybeans that  ex-
ceeded  $12  on  the  Chicago  futures,  food  price
increases of 14 percent per year from 1972 to 1974
and  another  8.5  percent  from  1974 to 1975,  a de-
crease  in  per capita food consumption for the  first
time  since  1967,  a  shift  to a "free  market"  farm
policy  and  increasing  concern  and  calls  for  a
national  "food policy."
These  phenomenal developments  raise new con-
cerns  about  the  productive  capacity  of American
agriculture  to  maintain  food  supplies  in  the
domestic and world markets. This interest  is shared
by  nations  around  the world concerned  about the
world food  situation and at home by both farmers
and  consumers. Nations  concerned  about food for
hungry  people turn inevitably  to the United States,
already  the  bread  basket of poor nations  and  the
most  promising  source  of export  expansion.  Our
own  nation,  faced with  higher outlays  for oil  and
other  imports,  hopes  that  high  grain exports  will
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help  balance  our  international  accounts.  Con-
sumers,  shocked  by  inflation  in  general,  are  con-
cerned  that  increasing  grain  exports  will  mean
higher  food  prices.  And  farmers  would  like  to
know  about  the  future  farm  commodity  supply-
demand  conditions  in  order  to make  better judge-
ments  about  their  increasingly  capital  intensive
and  high input  cost  businesses.  [Brandow,  1974].
Food  and Agricultural Scenarios
Scenario,  originally  a  theatrical  term  setting
forth  the  sequence  of actions  as  well as describing
characters  and  scenes,  was introduced  by  Herman
Kahn into  the  public  dialogue  about the  future  in
his  The  Year  2000.  published  in  1969  [Kahn].
Kahn  defines  scenario  as  a hypothetical  sequence
of  events constructed  for the purpose  of focusing
attention  on  causal  processes  and  decision  points.
Thus,  a  scenario  is  a  consistent,  well  researched
detailed  set  of  events  permitting  the  reader  to
understand  the situation,  conditions  and strategies
that prevail.
In  ERS's  Economic  Projections  Program,  we
give scenario  a similar but probably more restricted
meaning  than  does Kahn.  We  define  scenario  as  a
precise  statement  of  assumptions  and/or  projec-
tions  about  the  future  required  to  define  the
environment  in  which  the  food  and  agricultural
system  will function. Scenarios provide information
necessary  to reduce  the  realm of future possibilities
to  a  manageable  range.  Scenario  statements,
assumptions  and/or  projections  are  essential  parts
of  our  Economic  Projections  Program's  total  in-
formation  system.  They  are  inputs  into  econo-
metric  components  of  our  National-Interregional
Agricultural  Projection  (NIRAP)  system  rather
than  output  from  them. The  resulting  projections
and  analysis  constitute  alternative  futures  for food
and agriculture.
Future  possibilities  are  infinitely  complex.  In-
dividual  and  collective  private  and public  decisions
will  combine  with  natural  forces  to  "invent"  our
food  future.  How  could  we  possibly  predict  the
future  before  these  decisions  or  even  their  causal
factors  exist?  The  probability  of  any  one  single
combination  of  events  projected  for  the  future
approaches  zero.  Thus, we  are  experimenting with
defining  scenarios  to  bound  a  range  of  possible
outcomes  rather  than  a  series  of  single  points
through  time.  And,  if we are  to project alternative
futures based on scenarios differing with respect to
major attributes of the supply and demand  for food
and  fiber,  we  should  give  the  users of such infor-
mation  our  best  estimate  of  the  likelihood  that
agriculture  will  in  fact  adjust  within  the  bounds
described by various scenarios.
Historically, we've had a feast or famine attitude
about the world  food situation. With regularity of a
clock  pendulum,  we  swing  from  the  position  that
agriculture  has  an  inherent  and  chronic  capacity
for overproduction  to the other extreme of viewing
scarcity  as  a  permanent  characteristic  of  food
production.  For  convincing  evidence  supporting
the  chronic  overproduction  hypothesis,  see  Heady
et al., The Roots of the Farm Problem and Johnson
and  Quance  (editors),  The Overproduction Trap in
U.S.  Agriculture.  For  the  scarcity  theme,  read
almost  any  current  literature  on  global food  pro-
duction,  for  the  pendulum  is  at the  extreme;  but
especially  see Lester  Brown's By Bread Alone. And
for  a near  complete  swing  of the  pendulum  from
feast  to  famine,  read  Brown's Seeds of Change be-
fore you read  his By Bread Alone.
The  feast  or  famine  pendulum  scenarios,  al-
though acknowledging  demand for food in the form
of  population  and  income  growth,  emphasize
supply as the positive  or negative  force in the world
food  balance.  To  more  fully  complete  the  broad
scenario  possibilities,  we  must  give  demand  equal
weight  in a kind of four quandrant  supply-demand
scenario plane,  as illustrated in Figure  1.1
Depending on the quandrant  in Figure  1, supply
and  demand  are  positive  or  negative  forces  in  the
world food balance.
Malthus  was  the  originator of the quandrant  III
doomsday scenario in which only  starvation  is  ef-
fective  in  holding  population  in  check  and
balancing  food  supplies  with  needs.  in  Inquiry
Into the Human Prospect, Robert Heilbroner  is  a
modern-day  Malthus.  He  laments the  human pros-
pect  resulting  from  horrifying  population  growth
without  sufficient  food  causing  catastrophic
starvation  and  disease  throughout  a large  portion
1We  are  indebted  to  Jean  Johnson,  National  Science
Foundation,  for the original supply-demand  scenario plane
concept  used  in  this  paper.  Ms.  Johnson  originally devel-
oped  this  idea with  respect  to energy  scenarios  while  she
was  with  Forecasting International,  Ltd.,  Arlington,  Va.,
in  "Societal  and  Political  Implications  of  the  Energy
Crisis,"  April  1974  and  has  since  extended  it  to  the re-
source development  field.
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Fig. 1.  The  world food situation supply-demand  scenario  plane
+
IV
Unlimited  TECHNOLOGY SCENARIO  leading to an
alternative  future of abundant and  low cost food
III
DOOMSDAY  SCENARIO  leading  to a Malthusian
Trap  alternative future  in which  starvation is  the
equilibrating mechanism
of the developing world and unrestricted industrial
growth  eventually  bringing  about  a  serious  threat
of environmental  collapse.
Advocates of the technology induced abundance
scenario of quandrant  IV  view  unchecked  popula-
tion growth  and  other negative  aspects of demand
as an  alarm  calling for greater technical research in
food  and  agriculture.  In  the  U.S.,  Michigan  State
University's  Sylvan  Wittwer,  the  whirling  co-
ordinator  of  the  National  Academy  of  Science's
food  and  nutrition  study,  advocates a "Manhattan
project"  in food  that would  rival the atomic bomb
effort. Through  an impressive  government commit-
ment of agricultural research funds and technologi-
cal  breakthroughs  of  increased  photosynthetic
efficiency,  genetic  engineering  and  controlled
environment, land grand experiment stations could
remove  production  constraints  and  create  an
abundant  food  supply  to  meet  demands  [NAS,
1975].
Hans  Linneman,  a  Dutch economist  and leader
of the Club of Rome's project on feeding a doubled
world  population  by  year  2000 is  apparently  also
convinced  that  food  constraints  need  not  limit
population growth in the foreseeable future.
The  conservation scenario futurist in quandrant
II ignore the possibliities for increasing conventional
food  supplies,  placing  emphasis  on regulating pop-
ulation growth and conserving our limited resource
and  food  supplies.  Zero  population  growth  advo-
cates believe that the combined effect of population
growth  and  continually  rising  affluence  will  put
A
CONTRIBUTION  OF SUPPLY
TO A  DESIRABLE  EQUILIBRIUM
I
The Supply-Demand  Management  or UNFOLDING
SCENARIO  leading to an  alternative future of con-
tinued problems of abundance  and  scarcity which can
be  managed  in a reasonable way
CONTRIBUTION  OF  DEMAND  +
TO A  DESIRABLE  EQUILIBRIUM
II
The  zero population growth - CONSERVATION
SCENARIO  leading to a demand  managed  alternative
future
unbearable  pressure  on  the  earth's  resources  and
ecosystem.  Lester  Brown's In the Human Interest
advocates  a  population  control  strategy leading to
a  stable  world  population  of 5.8  billion  by  year
2015.  This compares  to uncontrolled  world popu-
lation  projections  ranging from  10  to  16 billion in
the  same time horizon.
Teamed  with  population  control  advocates  are
those  emphasizing  conservation  of our limited  re-
sources.  For Mumford's Pentagon of Power - The
Myth of the Machine, energy is forcing  us to adapt
civilization  to  the  machine.  He  advocates  that we
all  "plant,  work  and  eat."  In  the  cornbelt,  Barry
Commoner  is  investigating  the  output  of  organic
farms.  And  in  urban  neighborhoods,  Karl  Hess  is
experimenting  with  basement  trout  fisheries  and
rooftop  gardens  as  alternative  food  sources.
The  unfolding  supply-demand  management
scenario  of quadrant  I sees man in control of him-
self  and  his  environment,  a  world  in  which both
technologies  and  human  values  change.  Rather
than concentrating  on  either technological  change
to  increase  food  supplies  or  population  and  re-
source  use  control  and  conservation  to  decrease
food  needs,  a  balanced  future  is  sought  in which
both  the  quantity and  quality  of human existence
is valued.  Rather  than accept  Mumford's  rejection
of the  machine,  Wittwer's worship of the machine,
or Helbroner's  hopelessness, those of us in quadrant
I have  reasoned  faith in a future where the machine
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The  unfolding  scenario  calls for bracketing  the
determinants  of food  supply  and  demand  such  as
technological  change,  inflation,  environmental
conditions,  population  and  income  growth  and
world  trade in likely  ranges,  estimating  the proba-
bilities  of  each  reasonable  combination  and
simulating  the resulting alternative futures through
a planning  horizon.  But  we  are not constrained to
accept  the results.  Rather,  we can stop the simula-
tion  as  it  advances  through  time,  rewrite  the
"second  act"  of the  scenario,  making  new  policy
decisions  in reaction  to undesirable  events, should
they  appear  likely,  and  then continue  our journey
through time  with man in control  of his destiny.
Let's  examine  U.S. agriculture  at reasonable  ex-
tremes  within  our  supply-demand  management
scenario  (i.e.,  quadrant  I,  figure  1) in  the  years
1985  and  2000.  Previous ERS projections indicate
it  is  unreasonable  to  speculate  that  the  attributes
of  either  supply  or  demand  will  be  so  negative  as
to  result in  no net  positive  contribution of supply
or  demand  in  the  world  food  balance  and  thus
cause  our  food  future  to  fall  on the boundaries of
quadrant  I or within  quadrants  II,  III, or IV.
Low  Demand-High  Supply  Scenario  Bound
At our  low  demand-high  supply or overproduc-
tion  tendency  extreme  of  the  supply-demand
management  scenario,  we  match  low  domestic
population  and  income  growth  and  low  export
demand  with  trend  environmental  controls  and
high  public  support  for  agricultural  research  and
extension programs.
A series F  national population projection results
in 231  million people  by  1985 and  251 million by
2000  compared  to  212  million  in  1974.  GNP,
growing  at  3.28  percent  annually,  would  reach
$1,136  billion  by  1985  and  $1,843  billion  by
2000  in  1958  dollars,  compared  to  an  $817.6
billion  average  in  1972-74.  The  resulting  real
per  capita  disposable  income  would  be  $3,637
in  1985  and  $5,529  in  2000,  compared  to  an
average $2,857  in 1972-74.
This lower bound on demand attributes includes
modified  historical  trends  in  economic  develop-
ment  and  agricultural  trade  policies  around  the
world.  The  world's  capacity  for cereal  production
will  increase  faster  than  consumption;  a  rebuild-
ing of grain stocks will  result in downward pressure
on  commodity  prices  or programs  to  restrict pro-
duction  in major exporting countries; the  Enlarged
European  Community (EEC), Eastern  Europe, and
the  USSR  will  approach  self-sufficiency  in grains;
and  the  People's  Republic  of  China  (PRC)  con-
tinues to import wheat  and export rice.
Export  demand  is  also  constrained  by  an
assumption  of an  export  demand  elasticity  of  1.5
where,  with  adequate  world  stocks,  importing
countries  would  be  price  conscious  with  alter-
native sources of supply.
On  the  supply  side,  the  environmental  control
supply attribute basically  recognizes environmental
controls  that  are  now  law and  looks to  voluntary
adoption of further environmental  enhancing prac-
tices,  selected  banning  of pesticides,  and  livestock
waste restrictions applied only to larger feedlots.
High  growth  in  public  support  for  agricul-
tural  research  and  extension  (R  &  E)  programs
means a 7  percent per year increase  in real expendi-
tures  for  agricultural  R  & E  (1958  dollars). This
was  the  annual  average  increment  from  1944  to
1950.  Here  we  also  include  the  potentially  unpre-
cedented  impact  of three  emerging  technologies:
twinning  in  beef  cattle  and  bio-regulators  and
photosynthesis enhancement  in crop production.
Inflation in prices  paid by  farmers  for nonfarm
produced  inputs  of  3 percent  per  year completes
the  supply  attributes  under this  low demand-high
supply unfolding scenario bound.
High  Demand-Low  Supply Scenario  Bound
If  the  future  of  food  and  agriculture  were
governed  by  attributes  approaching  a  scarcity
scenario,  we  might  define  the  unfolding  scenario
as  having  high  demand  attributes  with  environ-
mentally  restricted  supply  attributes  not  fully
compensated  for by  public  supported  advances  in
agricultural  productivity  and  supply  restricting
high input price inflation.
Domestically,  a Census  Bureau  series D popula-
tion  projection  results  in  244  million  Americans
by  1985  and  286  million  by  2000.  A  high  GNP
of  $1,230  billion  by  1985  and  $2,246  billion  by
2000  combines  with  the  higher  population  pro-
jections  to  result  in  a  real  per  capita  disposable
income  of  $3,739  in  1985  and  $5,935  in  2000
(1958  dollars).
High export  demand  means  higher world popu-
lation  and income  growth;  the  USSR and  Eastern
Europe  attempt  to  increase  livestock  production
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and  consumption  at  a faster  rate,  even  if it means
substantially  expanding  imports  from  western
countries;  China becomes  more  trade oriented and
imports  more  grain;  and  the  EEC  finds it advanta-
geous  to liberalize trade policies and lower internal
farm  price  targets, thus permitting higher grain im-
ports;  and  the  world  grows  faster  than under  the
lower export scenario bound, especially  in develop-
ing  countries  and  countries  with  large  petroleum
revenues  and high economic growth rates.
Export  demand  would  also  be  strengthened
through  a  scarcity  psychology.  Thus,  we  assume
export  demand  elasticities  become  zero as import-
ing  countries  compete  for limited  supplies  regard-
less of price.
The  major  domestic  supply  constraining  attri-
butes  under this  scenario  bound are strict environ-
mental controls and input price inflation. We would
turn increasingly to mandatory adoption of environ-
mental  enhancing  practices  such  as  conservation
and  management,  efficient  use of plant nutrients,
banning  of  whole  groups  of  pesticides,  absolute
limits  to irrigation  discharge,  and  livestock  waste
disposal  restrictions  applied  to much smaller units.
A  6 percent inflation rate in prices paid by farmers
for purchased  inputs would also dampen output.
Support  for agricultural  research  and extension
programs would sustain the long-run trend of the  3
percent  per year in  1958 dollars that occurred dur-
ing  1937  to 1974. However, no impacts of unprec-
edented technological  breakthroughs  are included.
The above two scenario bounds were  selected to
describe  the  possible  extremes  of supply-demand
management under a free market. The low demand-
high  supply conditions  could  find  food  and  agri-
culture  moving  back  toward  a  surplus  production
potential  while  the  high  demand-low  supply  sce-
nario  could lead  to  long-run  food  scarcity  such  as
the  short-run experiences  of the  1972-74 period.
Let's  now  summarize  some  basic  supply  and
demand  structural  relationships  for  U.S.  Agricul-
ture,  our  current  production  capacity,  and  the
food  and  agricultural  future  within the  bounds  of
the above  supply-demand  scenario.
Supply  Response,  Production Capacity
and  Market Projections
American  farmers are  fairly responsive to prices.
They  will  increase  output about  .2 percent  in  the
short  run (1-2  years)  and  about  1.0 percent  in the
long run (many  years)  for each  1 percent increase
in  real  prices  received,  i.e.,  the  ratio  of  prices
received  by  farmers  for  crops  and  livestock  to
prices paid by farmers  for production items, includ-
ing taxes,  interest  and wage rates. And at any price
level,  the  quantity supplied  is expected to increase
about 1 percent per year due  to productivity gains.
But  the  quantity  supplied  at  any  price  level  will
decrease  about  .2  percent  per  year  for  each  1.0
percent  inflation in prices paid by farmers.
Given  these  supply  relationships,  the  United
States  farm  sector  could  have  a  feasible  supply
capacity  by  1985  approximately  double the  1967
output.  But this  would  be  costly,  occurring  at  a
relative price level 80 percent greater  than the  1967
ratio.  In  "real"  1974  dollars,  this  would  mean
$4.94-per-bushel  corn,  $11.54-per-bushel  wheat,
$14.44-per-bushel soybeans  and $103-per-hundred-
weight  beef  and  veal.  The  feasible  1985  supply
capacity  for  these  commodities  would  be  corn,
9.6 billion bushels; wheat, 3.5 billion bushels; soy-
beans,  2.6 billion bushels; and  beef and  veal, 38.2
billion pounds.
The above feasible supply capacity  could require
that  100  percent  of the  95.7 million acres of non-
cropland  with  high  potential  for  conversion  to
cropland  and  48  percent  or 27.4 million  acres  of
medium potential  noncropland  be used in produc-
tion. This could require  some major investment and
provide a constraint in the ten-year horizon to 1985.
The  above  is  what  appears  feasible  in terms  of
agriculture's  supply  response  capability.  But  this
feasible  supply  capacity will not likely be demand-
ed. For output to double in the  18 years from  1967
to  1985 would  require about a 4 percent  annual in-
crease  in demand.  Our most  optimistic projection
is for demand to increase about 2.0 percent per year.
Supply-Demand Management Alternative Future
In  the  decade  of the  1960's, demand  for U.S.
farm  output increased  about  1.5  percent  per year,
on the  average.  The  high demand attributes select-
ed  for  our  scarcity  scenario  bound  implies  total
annual  average  demand  shifts  approaching  2  per-
cent  per  year.  Moving  to  the  low demand  condi-
tions bounds  the  1.5  percent  of the  1960's is only
slightly  above  1 percent  per year by 2000.
Similar  to demand,  the shift in the supply func-
tion  for  farm  output  averaged  about  1.5  percent
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over  the  last  50 years. But the highest annual aver-
age  shift expected  over the  next  10 years is about
1.2  percent.  This  shift  could  approach  1.45  per-
cent  over  the  next  50  years  under  high  public
support  for  agricultural  research  and  extension
programs  with  such  unprecedented  agricultural
technologies  as  photosynthesis  enhancement  and
bio-regulators  in  crop  production  and  twinning  in
beef  cattle  coming  on-stream  as  expected.  But
environmental  controls,  even under current trends,
will  likely  cause  significant  cost  increases  and
dampened  yield  increases  to  depress  overall  pro-
ductivity growth.
Thus,  demand  for food  is  expected  to  increase
moderately  faster  than  supply  without  price  con-
siderations.  These  relative  shifts  in  the  demand
and  supply  for  farm  output  should  result  in real
increases  in  prices  received  by  farmers  and  net
farm  income.  But  food  supplies will  remain quite
adequate  with  domestic  per  capita  food consump-
tion  remaining  fairly constant  and real food  prices
increasing  moderately.  And because real per capita
disposable  personal  income  is expected  to increase
significantly,  the  increase  in  the  percent  of  per
capita  disposable  income  spent  on  food  will  be
within  reasonable  bounds.  Thus,  continued  food
prosperity  for American  consumers.
The  details  are  summarized  in  tables  1 and  2.
Aggregate  farm output is about the same under the
two  scenarios  in  1985  (i.e.,  120  for  the  scarcity
Table  1. Selected  indicators of food and  agriculture  projected  to 1985 under scarcity  and  overproduction
bounds  of  an  unfolding or  supply-demand  management  scenario,  with  comparisons  between
scenario  bounds and  with the  1972-74 average,  United States
Projected,  1985
Scarcity bound  Overproduction bound  Percent  change
%  change  %  change  from scarcity
Actual  Quantity  from  Quantity  from  to overpro-
Indicator  Units  1972-74  or value  1972-74  or value  1972-74  duction  bound
Output
Aggregate  farm  1976=100  109  120  10.1  121  11.0  0.8
Beef and veal  Bil.  Ibs.  22.7  24.2  6.6  28.3  24.7  16.9
Pork  Bil. Ibs.  13.4  13.1  -2.2  14.9  11.2  13.7
Corn  Bil.  bu..  5.3  6.1  15.1  6.0  13.2  -1.6
Wheat  Bil.  bu.  1.7  2.4  41.2  1.8  5.9  -25.0
Soybeans  Bil  bu.  1.3  1.7  30.8  1.7  30.8  0
Exports  1967=100  150  167  11.3  150  0  -10.2
Prices received  by farmers  for:
Aggregate  farm
output  1974=  100  87  171  96.6  121  39.1  -29.2
Beef  and veal  $/cwt.
2 341  44  29.4  48  41.2  9.1
Pork  $/cwt.
2 331  29  -12.1  30  -9.1  3.4
Corn  $/cwt.
2 2.36  2.34  -. 8  1.99  -15.7  -15.0
Wheat  $/cwt.
2 3.251  7.13  119.4  2.67  -17.8  -62.6
Soybeans  $/cwt.
2 5.58  5.30  -5.0  5.46  -2.1  3.0
Farm  inputs  1967=100  101  103  2.0  99  -2.0  -3.9
Productivity  1967=100  107.7  116  7.7  122  13.3  5.2
Cropland  harvested  Mil. acres  311  340  9.3  294  -5.5  -13.5
Gross farm  income  1974  Bil.  $s  88.81  99  11.5  96  8.1  -3.0
Production costs  1974  Bil.  $s  60.01  66  10.0  65  8.3  -1.5
Net farm income  1974  Bil.  $s  24.81  33  33.1  31  25.0  -6.1
Per capita  food
consumption  1967=100  102.7  95.2  -7.3  105.7  2.9  11.0
Consumer  food prices
(CPI)  1972=100  115.1  189.7  64.7  188.7  64.0  -. 6
Percent of per cap.
disposable income
spent on food  percent  16.0  19.0  18.8  21.4  33.8  12.7
Environmental qual.  1976=100  --  112  123  99.6  -. 43  -11.1
1  Current dollars
2 Real "1974'  dollars
3 Percent change  from  1976
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Quance, Plato,  and SmithTable  2.  Selected  indicators of food and  agriculture projected  to 2000 under  scarcity and  overproduction
bounds  of  an  unfolding  or  supply-demand  management  scenario,  with  comparisons  between
scenario  bounds  and with the  1972-74  average,  United States
Projected, 2000
Scarcity bound  Overproduction bound  Percent change
%  change  %  change  from  scarcity
Actual  Quantity  from  Quantity  from  to overpro-
Indicator  Units  1972-74  or value  1972-74  or value  1972-74  duction bound
Output
Aggregate farm  1976=100  109  144  32.1  133  22.0  -7.6
Beef and veal  Bil.  Ibs.  22.7  27.4  20.7  31.8  40.1  16.1
Pork  Bil.  Ibs.  13.4  14.7  9.7  16.5  23.1  12.2
Corn  Bil. bu.  5.3  7.5  41.5  6.7  26.4  -10.7
Wheat  Bil.  bu.  1.7  3.2  88.2  2.0  17.6  -37.5
Soybeans  Bil.  bu.  1.3  2.6  100.0  1.9  46.2  -26.9
Exports  1967=100  150  314  109.3  175  16.7  -44.3
Prices received  by farmersfor:
Aggregate farm
output  1974=100  87  251  188.5  147  69.0  -41.4
Beef and  veal  $/cwt.
2 341  37  8.8  37  8.8  0
Pork  $/cwt.
2 331  26  -21.2  23  -30.3  -11.5
Corn  $/cwt.
2 2.36  2.29  -3.0  1.60  -32.2  -30
Wheat  $/cwt.
2 3.251  8.10  149.2  2.04  -37.2  -74.8
Soybeans  $/cwt.
2 5.581  7.13  27.8  4.42  -20.8  -38.0
Farm  inputs  1967=100  101  107  5.9  81  -19.8  -24.3
Productivity  1967=100  107.7  135  25.3  150  39.3  11.1
Cropland  harvested  Mil. acres  311  373  19.9  274  -11.9  -26.5
Gross farm  income  1974  Bil.  $s  88.81  112  26.1  83  -6.5  -25.9
Production  costs  1974  Bil.  $s  60.01  62  3.3  51  -15  -17.7
Net farm  income  1974  Bil.  $s  24.81  50  101.6  32  29.0  -36.0
Per capita food
consumption  1967=100  102.7  91.1  -11.3  103.0  0.3  13.1
Consumer food  prices
(CPI)  1972=100  115.1  255.6  122.1  250.3  117.5  -2.1
Percent of per capita
disposable  income
spent on  food  percent  16.0  14.3  -10.7  18.4  15.0  28.7
Environmental  qual.  1976=100  --  132  32.03  97  -3.03  -26.5
1  Current dollars
2 Real "1974"  dollars
3 Percent change  from  1976
and  121  for  the  overproduction  scenario  bound,
1967=100).  This  is a  10  to  11  percent  increase  in
output  from  the  1972-74  average.  Aggregate  out-
put  increases  to  144  by  2000  for  the  scarcity
bound  and  133  for the  overproduction.  Farm out-
put  at  the  scarcity  bound  in  2000 is about 32 per-
cent greater than  the  1972-74 average.
With  respect  to natural  resources,  our cropland
base  appears  adequate  to  produce  the  projected
output  for  1985.  But  under the  scarcity  scenario
bound,  over  370 million  acres  of cropland  will  be
needed by year 2000. This is some 40 million acres
more  than we  are using now.  But these acres could
come  from  the  97.5  million  acres  noncropland
with high potential for conversion to cropland.
And  concerning  environmental  quality,  a  sub-
jective  environmental  quality  index  developed  at
a  recent  ERS  sponsored  environmental  quality
workshop,  indicated  that  environmental  quality,
under  current  trends,  may  only  decrease  a small 3
percent  by  2000 but could  be  improved an appre-
ciable  32 percent  by 2000 under stringent environ-
mental controls,  compared  to  1976.
All  of  the  above  are  results  of  a  preliminary
appraisal  relying  on  ERS  and  USDA-wide  infor-
mation  and  judgment  currently  incorporated  in
our  National-Interregional  Agricultural Projections
(NIRAP)  system  applied  to  very  specific scenarios
constructed  by our core projections program staff.
The  world  trade  scenario  attributes  were  pro-
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vided  by  the  Commodities  Program  Area  led  by
Anthony  Rojko  of  ERS's  Foreign  Demand  and
Competition  Division  and  the environmental  con-
trol  attributes were  provided by ERS's Natural Re-
source  Economics  Division under the  leadership of
William  Crosswhite.  But  the  authors  assume  res-
ponsibility  for  the  way  these major  scenario  dim-
ensions were  combined with other domestic supply
and demand scenario attributes to form  the supply-
demand management  scenario bounds.
And  we  have  some  problems  in  this  respect.
The food and agricultural system is almost infinitely
complex and both our NIRAP system  and scenario
development  are  gross abstractions.  These abstrac-
tions  are  perhaps  less critical at the aggregate  farm
output level but possibly lead to greater  distortions
as  the  analysis  proceeds  to greater commodity  and
regional  detail.  For  example,  the  $8.10 per bushel
wheat  price  in  2000  under  the  scarcity  scenario
bound  is  probably  too  high  relative  to  the  $2.36
per bushel  corn  price.  These  kinds  of price  differ-
entials  look more like short-run disequilibrium  than
a long-run equilibrium.
Also,  the  projection  of  consumers  increasing
per  capita  food  consumption  so  much  under  the
low  demand-high  supply  scenario  bound  that des-
pite  lower  food  prices,  the  percent  of per  capita
disposable  personal income spent on food is higher
than  at  the  high  demand-low  supply  scenario
bound, seems questionable.
We  will  be  receiving  greater  ERS-USDA  wide
input into  our  scenario development  over the next
few weeks  and  will be  revising  our long-range  pro-
jections for publication this  fall.
But what  are  the  implications  of these  prelimi-
nary projections for the West?
Implications for the West
The  West  in  this  analysis  is  defined  as  the  17
western  states  comprising  the  Mountain,  Pacific,
Northern  Plains  and  Southern  Plains  farm  pro-
duction  economic  regions.  These  states  produce
almost  80 percent  of U.S.  wheat,  over 90  percent
of  our  sorghum,  85  percent  of  our  sugarbeets,
over 80  percent of our flaxseed, almost  60 percent
of  the  Irish  potatoes,  over  60  percent  of the  dry
beans and  peas,  and  nearly  60 percent  of the  live-
weight  marketings  of  cattle  and  calves  (1972-74
averages)  (table  3).  These  western  states  are  also
important producers of sheep, citrus and  noncitrus
fruits, and vegetables.
Under the scarcity  scenario bound,  almost  100
million  more  acres  would  be  needed  for the  U.S.
by the year 2000 for cropland than under the  over-
production bound (tables 4,  5,  6,  7). Wheat acreage
would almost double from  42 million to 83 million
acres  and  13  million  acres  above  the  large  1974
crop.  The  West  would expand  wheat acreage  from
34  million  at  the  over-production  bound  to  68
million  acres  under  the scarcity  bound,  the latter
being  some  16  million  acres  or 30  percent  above
the  1974  average.  The  17  western  states  would
have  48  million  more  acres  of  crops  harvested
under  the scarcity  than under  the  overproduction
scenario bound in 2000.
Sugarbeet  acreage  in  the  West  would  increase
12  percent  from  the  scarcity  bound  to  the  over-
production bound. The recent development of high
fructose  corn  syrup could  tend  to reduce the need
for  sugar  beets;  per  capita  consumption  of sugar
from cane and beets has been dampened by increas-
ed  use  of  corn  syrups,  and  the  potential for  this
substitution  is  greater  than  has  been  included in
these projections.  Both scenario  bounds,  however,
project  sugarbeet  acreage  in  the  West  to  increase
above the 920 thousand acres harvested in 1974.
Flaxseed acreage would increase about 8 percent;
Irish  potatoes,  12  percent;  citrus  fruits,  over  20
percent;  and  noncitrus  fruits  and  vegetables,  be-
tween  35  and  40 percent  from the  overproduction
to  the  scarcity  scenario  bound.  Sorghum  acreage
would decline  slightly in the West.
Two major causes of increased  cropland acreage
under  the  scarcity  scenario  bound  are  stringent
environmental  controls  and  increased  exports.
Wheat  yields in  2000  will  decrease  from 47  to  38
bushels  per  acre  at  the  U.S.  level  where  stringent
environmental  controls  are  applied.  Since  most
wheat  is  produced  in the  West,  the  western  yields
almost  parallel  the  U.S.  average  with the  Northern
Plains  region increasing  wheat  acreage  from  about
19  to  37 million  acres  and  yields decreasing  from
45  to  37  bushels  per  acre.  U.S.  wheat  exports
increase  from  1.1  million  to  2.2  million  bushels
or  100  percent.  The  resulting  production  in  the
17 western  states increases  from  1.6 to 2.5 million
bushels,  or about  60 percent,  since  domestic  con-
sumption does not increase as rapidly  as exports.
Most other major crops in the West don't change
as  drastically  by  2000  as wheat,  but  are  affected
129
Quance, Plato,  and SmithJ.  Western Agr. Econ.
CD
00  LvD  O D  0
00  - oo  O 
(
- COD  0I  C)  q  NO  )N
(N  UD 0)  - e  I  v-  (N  L0  (  - - )  N  Cc  d  O  )  C)  LdO  l  ) - C)  r
CY) in  )
O  IO  CD  t  CN  O  00  CLD  tO  ) CY)  LOn  )
(O LO  -COC) 00  )  oo  C°^  O  O  CN  )  o  tv  (  r-  O  O  (  O
00  or  "  - cL^ 
o N  Li  t  C9 
D m  i  R  ^ 
C Y-  ...
V-  O  - r  _  LO _-  Cv)  N  d'v-  _--  Ln  -_)  C  iN  C  r--  CY)  t-
rOCD  C  . C^  CY)n  c
C-N  00 v-  -CN  )  N  0  U)  NN  CO  --  O  (O  r-
00  Ln  00
N  (OD  CY) 00  00  O  Ln  CN  I  C )  CO)  (C
tO  d*  C  -1  0  m  r  cn  L10  c)d  oo  r,  c (q  )  _  t  (O )  1  Co (O
00 CO
(N  CO rO  (0  00  00
.*  iQL6  m  ...  OCO)  wN  L  D  - C  O  ,  LD
"q  I  CN  ° 
0






0)  ^  CD 
r
>  o  o  °  o  N
LN  C  (0)  - - N  d-  N  N  N  _  t  .C)a)  0  N  0C)  d  N  M LO  - CO  N
CO 00  C
C>  v  O  - C  N r  - D  C  CO N  t--  (  )  D  CO  - r  N  DO  -T-  (
0
CN  dj .-  t  -
g
)
CN  0  CO  O  )  tO oC L  LO  10  N(D  ) oo  (  0=  _  O)  I  OC" .
(6  O  N  Lo  u)  .0  0  c(  cLLD  (v  O  (0  ) C(  C  00  CO  LD
t  N  - O 00  0)  CN  OCO  N  CN 0)  O-  00  CY  v-  O)  CO CN  ) LO  LnO  - CN
00  0)  LO  0  O  C  0  0  0  -O  CN
d  tof  6  C)  °  . 0  v- 0  v-  °0  (o  t d'  ,  r~  °  N N  o  0 
) T
-"
v  6  r-  -~  ,  OR  _-:  o6  _30-  0  O  O  1  v  Lq
,N CO V- tD  )  O  O q  )-'  v-  C  Y  - - t  CO v-  CO q- dO  rC  - _-  N  O  -
v-  q-  r,- 
L n
cn  _
ti  NC  C  r-  _C  Lno  D  "t  ° °  OO  <  <  <  oo 0 d  to  N  LO  0)
v-  - - O  r- CN  r- CN N-  r  Z  Z  - cN  CN  N  CN -r- -CN
- 0  (  N  t  00  00  )  CO  O0
tD
r^  ^  N  oo CD o00  )  n  dD  d  d-  O  O  - °°  )v  O  o  o^  - 0  ~
t
0  CD
V  NC  O) L  r-  (D  o  - CM  V  - >-  N  CM  - N  00  - cN  O
coo  ~  V4U*  )U )
0
fL  u0
CC  CU  CU
)>-CY  0  o  >  C  -
9  Q  QD  Q  Q  Q  D  °C Q  Q4.  4--'CU  CU  QU Q  Q  U  Q->
C  >B  o  m o o  L-  XC  0  - °  .0  L  C  o  ° U  :  M  O  m  - w  >  CU  a 
m
a  > CU  C  C  L0  U
S  . C3  5 
g ~  !V 











































0 C  C
C - Yc
CzC
cZ 0  C.)  CU
C  Q
O
*,  - U 0
z
.)Q_  C13 
>
'






























































































Q  ) a,
a)  > -











J.Quance, Plato, and Smith Agricultural  Outlook for the West
(0
(6  LO  00  N  0I  (O
00  0  C~-~~~nO  - N  60  ;C
C3)  00  COL
LC  .(oI(6  Lor
mn CU "  Cm  m  o  w  N  m  rin  -
r-  N  M  T-  M  N  N  - ~-  Nv
(N  00  CO r-  N  (CN h
C)  q  (0(N "  C  0  q  (0CD  Co  (0t  M  q  (0  (N  (0  (N
41  r-  r-M  r-  r-  - M  r-  c - M  (D  M  -U  -r  r  - -
C)








(6  P  N  N  r,  6  4  O  O  (
Cy)  t  v  r  ")  (  N  N  M
LO  0  m  m  oNt  w  C )m  LD  NCo  (0
(0tCO  (  0  W  - (0(N  C')  MNC-  C
(D  r-  "ZI  r - M  W  W  r  -- N C\1  '  r-  r  C  M  m  N  r
00  00  LI L O
oou6  '  C-  r-6  ~o.  C0  ° ,O
(  CO  O  LDc NO  . c  r'cN  r  (












L0  CI , '  ,-  N  Od  C-O  0O  )
0  C  r  rN 0) LO  0  C)  (0CO  00  C 00
0CC  0CC00LO  O)O  C  - O  (  --  CN




,C  C C  --CO  N  (0  CD
(N  N(NNI  I  (Nl  '-w  :




00  C0 Co  CC (0  (C
CN (D
(0(0rjCoCo
) CN  00  c
CO  T--  r  CN
(N  CC)  N  -
C  - t  C'  C-CM  (0C  C')N  C
C'  r)  M  M  W  -(  N  c)  -C'  I  CV(-  NN
mW  m  m  - qT  ,  N  N  m  ,  m  o  I  o  .*8  - N  r,  ,  - I
(NO  C)  L  (  O  CO
(n40  (r  ^  'Ci q  oo
0 0
LO  N  T,  LO LO  fr-  It  N- . C
Ln  C  CD
ICT  r-  LO  00  0  Ln  LO  CY)
CO  1  0 o  C(O  rN  C(  N  C)










CO  00  00






Ca  Ca  Ca  CC  C'A
Y'  C  C  CCCCo  ~
4  4  u  I]  ~,  4  0  0  0  - 0






s  C  c
a)  a)  C  0  M  C >  . o  - o
m
n  L,  . ,  .
CUD  u0  a
m  O  ZO  ,O
m  CU  Z  >  I  ch
Q) a,
I  C




CV)  - -




C  C  Q
ro m  [' 0C  >  0  .C
C  5C  - v) C
-a  a
u  '-m  E  E
-a  Cc LL  LL  U






















































































-I0  't  LO t
o  oo  o  d-  c  O)  LnO-)o  LO  1-  o  C  -O  ,
't  CY) CD  -- r  n  L  (  V  CN CY) r - MN  - N
Lr)  CY)  r-  CY)  (D  ;T
(O  r-  r-  (  O  r- M  0  CN  - ( Cv)0(  L  O  L  O  1;T  - T
o  000  0  r-  N  (  "  J,  M  T-  M  000  ·-  C'  T-  C000r-  CI)
11:1,  r-  'r-  MI'M  - T- 00  - T-  M  M  M  LD  I·  -- V  r
00
CO








- -D  N  "  O  - -M  CN C)  CN  r-  0  0
LO  '-  v-  LO
(0  0  M000  N  N  T-  r-  T '-)  Nr
M  M  N  M  M  W  )-  M  V-  M  - N  0  0 - W  -
M  r  "It  N  -MW  I\  c-  c-  r-  Lr)  T-  r-c  CN  CN  LU-O
00
00  - 0  '  O  C
t  06  in c  t  o  O
q  M  O  -00  (D  LD O
00
00  - 00 0  0  in
) 00  00  0)  CN (D
00  O  CM CN  O  C  CY
o  i  Ln  M  t  N  O
CN
°.  o
OCD  e  CN
CIO 1





O CY  °0  d n
oo  0-  0  r-  r-o
I  - C  - O  - O  CN  '  -
LO  CY) LO
00  lt0  Rt  - r-~
00  0  (0








C~j  q  " 0  -NN  "  (N r-  c  1cu0·o  ooC'0  6  of  Lo  Lo
M  (NN  000)  MN  0t  0)  (0L0I'  r  0N
00  CN  r-  CO0
C')N  - 0  0  0  Lm  't(  N  CN  0  00
r-(N  M,0))  0  C")'00(N  0'-  1  C:)  - (D  00
C'0)  C'C  M  - C  '  - I  M  - M  ct  CN  Ln  - Ln
CN  0  C(N
1
c
c  i  C  "
N
(D  O  CC  .0
d  '  O  N  C  00  O  O  d- I  CN^  O  d  t  CN  CN
00  (C
LO t 0  cT In  ~r
d4  (6
0  0010Q
03) '-  N
to  "t~
10  N  0)  00
(NO  LO  '- 10001000  )  0  NL  0()  I  0  0
CN  0  C.).  4-  .0t  .0.  0  0  M  0 r-  (0
W  W  0  IT  r-  r-  M  N  M  N  T-  0O  .- 'flfl-  I  ON ('  C0  CN
. . . (  cn  cn  v,  w  ;  V)  4;  -
:3~ ~  ~~~,o  o  0  -
a,
>  C
C,  ",  0C
C
eI  j  a  C
QL)  0  0  0
0  0
:E  '  5  a  Co  .
mE  4,  (  - Cu  a  4-  o  _
1  >  Cu  Cu  0  >  > cu  4-'  0  C  a,
0CEUJ(O  COZ>I0cLO>3:O  LQ00  (Q
C  u  C
0  - -0
CuO  CO
CO  -0  y  V  a
.- C  -raC~ (n  a)  L-  L-
cc  U-  L  UL
- N*44  m  't  4
J.  Western Agr.  Econ.
V0 c,















































































132Quance, Plato, and Smith Agricultural Outlook for the West
CO
L6  7  r,  tmA  ~  0.C)L
6
C')( V  Co  -O  (  (  V  C  . C  )  OI  a)  ci(Co-
CN  (0  L  0  )  V  (  N  CVN  CN  0d · j  c7  d  (D  N  L
CO  N  ;TO'  -(OLO  t  )  O  C  C  - l)  C  r  r  C
r-  0)  CMN  (D  tO  - q
CO o0  T-  [o cO 0  OM  N  oo  r,  '  N  0  c0  o N
T-  OOCD  v-  CO  O  Io  r-  CO  (O  Mo  O r  O  - C  O  r
dT  C  00  to  -O  T-  ON  1r lCM  O  r  T-  0 N  LO  q  d  N  O  r





In  ~~Co  r~or.o.5 (6  -t  C  L  .(NO.(  O C')  Co
T-
o)  00  'CCO
0  T(~Co~-  it  m  m  r  C  ') (  Nw-  C T-  N  r--  M  (O  0  M  r~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-  M  M  lqT  00  0  C M  N  Nr
coC'-  (N  r -0)
m  ww-  R  t  0  't
C)  C  O  t0  00  (D
-C  N  (C  LO  CM oo0
- CM  T-  CM (o  0) Co
CV)  r  o  00)  C) V)  C')  (N
a)
co  ro  0  n  oo  O  c0M
C  CN Lo-  CN r  Lo
LO  Co CY  00
od  o CN  r  (D  o Ln
00  -- CN-  O  - 0  -
00 r-
(0'-  C'  0 Co
O  T-  CN  - CY) r
14,
14T  C~i
O  0  ) CN 00
0)lO(O  NCM  (D  OCNN  D  00  oo
OO  P  O C  C CO  n  CD  CO  00
10  00  )  O  6  n  O  C(O
CO 0  00  '  C  _  '- 
0 1
)
N  N  O  00  C  (d  d  )-  C-O
00  o  o
,it  0  O)  Co  r  00  O
d  LO  io  ) qt  00  n  c  IT  tD
- O  ) 00  r-  CY)  CN  LO  l)  C  N  (
LO  CD
O  C0 - O  - CN
00
CO 0 CO  0O
Co  -
Coc  b
,CT  0)  CU r  CY)
O  N  M  - r-  CN
LO  r
N  C(N-  o  CY)
0  c  0  ') NC  (DNC
C-  a)
LC)
ORNo-0)  OCo CN  T  0)  t  0L
o  T-ct  -N  M







- 00  Ir-
co  r  (0  CL






CA U  w  U;  U'  4  .
=  . . +  c  II  I  I  c.  c  . c  i  C  c  O - ~~~0  0  0  0  - 0  0  -0 o0  .0  u  - - .0 .0.0  4-'  C.)  U  U  4-'  0  - 4-'  )  C.)-
a 4.
E
0  0  Cu
I  scr  MOii|o
M0
0)  a  i
0  C 0  C
o3  .)  C.
Icn  ~°  >z°,'rco  co  6
C  (0L) Cuo 0  )  3  - :  -
Q)  (




LO .- 0  >  0  .c
Va  4-'+ .0 )
c  Cu  W
CU.0  CTw  CD
Z  a)  C  3:
0)L.~ an  0.  -c  E  E
.j  LL  LL  LL






































































133J.  Western Agr. Econ.
C)  r  00  v-
. 0  ~~~0  0  -N  6
Cl)  C~o  ~  C-V-- 00 0 COr  V  0(Da  O".  f  4  V M M M  -- - M  9tv-  r  N  CY)  vf  V  )  CN  ;N  - U  C
N-  N  CY)  r  0  0
M 0N  m  M  M  qq-  8  M  -N(0C)Nr,
m  I*  m  m  m  0  m  (O  N  N  0 ) LO) 0
(N0 MM  00  N  r  o  0  0M
M  T - tW  - r--  M  - N  T  M  r-  -
'  00  Co  LO Ot  '  00  O  LO
C)  (O  CN  000  (0
T- - T  (  -- V
7  a)
C)  it  Nq  0  dCC  NO
M  CN  L  O')  0  LO  Cv  Cv)  't  CN-  CN  -CN\  Cv)  CN  -- C)  O
0)
-)  0)-  N-  CO O0 - ,-
o  (  O  M  o  - ot  M  c!
O  O
CN  C)  (N
00  (C  . CN  4
LnO - rIt  C  N  *  O  O
r-.
c.  D  6  o  qo  oo  o  o  V-
O  00  O  <-  r.  n-  r  t  . . od 0
CY  CY  o)  - - r-  LO  LnO  c  00-  T  CNv--o
CD  o6
0
O--  N-  N
o)  ' -- 00  - 00  (CD r1  0
Nr-  r  v-  Co)t  r  O  C  To  -U  CN
COr-  1t  00  Ln  --  O  00  rN  - ()  N  -
COO  0  O  00  LnO  'I  OC dO  -CN-  CO-  O  CN  - O  v-  T-
N  C)  o  (D
Co ( r-  ,-  v  '  () '  r-  ' 
r
(N




000 C)  00
CN  CN
(O  N  "It  IN  t  °
00  C) (  00o  o
n  o6  no  n  a)  c  o
t'  00  0  CO CO  )
,t  N  - COt  m  . 00  oO  m  O  - CY  00  it
CO  M  O  O  CO  CO  O  t-  o  o  (D  C  O  t
WCD  C  T-O  )D  <O  N  -t  Cr-ON  NrC  O  t  O  I  O  t  N  mD
CN CN  <D  )-  C O  ) D  C  ;




CN  00  0
00  LO  (NC)  O))  c  O  o
CN - (DC  00  t  CO  N  MO)  O  0)
-<00)O0  C)  ) D  CO  CN  CCO
0  r-  19t  CN
t  LO
rC  o  oT  cM
N  C)  ~-N
m  C  CV  I  a)  N 0  C  . N  m  CIO 0CN  v-fLO  ITI  v- 00
. . nW  W  4;  4-;  W  (n  4-  +~  - 55  =  5  =  555i=;=  C  C  ;'4-'3C  =  ;C .0.0  o  00  0  o  2f  0 0  40  -o  lflfl-  4-  C.L)  O  - l0 -.  +4-'  )  C.)0
E
co  c  C,  c
U)  a  ,  Ci  0.)-  0)  U)
C  >  . - 0  C Ecr cr  5  00o :  T-  75u>
co  L-
> ) Z  (  cn



























































































































0  > 0  CA  CU  L)  4-




I ecc  U  U- U - N  "  t
.lAgricultural Outlook for the West
by  the  higher  exports  and  reduced  yields  due  to
environmental  constraints.  Sorghum  yields  in the
Southern  Plains  are  projected  to  drop  from  65  to
59  bushels per  acre.  Citrus from  13.1  to  11.4 tons
per acre,  and vegetables from 268 to 222 hundred-
weight  per acre  in the  Pacific  region.  Other major
crop  yields  drop  only  slightly  in  regions  where
that crop is produced.
Production  of  livestock  would  also  be  quite
different  at  the  two  scenario  bounds.  High  feed
prices  under  the  scarcity  bound  tends  to  dampen
livestock  consumption  and  production.  Beef pro-
duction  would  drop  14  percent  in  both the  U.S.
and  in the 17  Western states in 2000 from  the over-
production  to  the  scarcity  bounds  (table 3).  Milk
production  would  drop  about  30 percent  in both
the  U.S.  and  the  West.  Pork  production  would
drop  about  10  percent  in  the  U.S.  and  the  West,
with  eggs falling only slightly.
At  the  scarcity  extreme  of  our  unfolding
scenario,  the  17  Western  states  will  have  179
million  acres  of  crops  harvested  in  the  22  crops
listed  in  table  5 for year  2000.  This is  48 million
acres more  than under the overproduction  scenario
bound  and  the  difference  would  have  a  major
impact on Western agriculture.
In  short,  the  West  will be  an  important  factor
in  increasing  farm  output  to  meet  expanding
domestic  and  world  markets.  But  environmental
relationships  and competing  demands  on the West's
natural  resources  could  cause  our  food  and  agri-
cultural  future  to  be  quite  different  than  that
projected  in  the  unfolding  scenario.  Irrigation  is
essential  to  a  large  part  of  Western  agriculture.
Declining  groundwater,  salinity  and  competing
demands  for water  may not permit  the  significant
increases  in  the  acreage  and  productivity  of  irri-
gation  necessary  for  the  projections  in this  study.
On  the  other hand,  irrigation reduces  much of the
climatic  uncertainty  associated  with  crop  pro-
duction.  Thus,  national  choices  could  be  to  em-
phasize  research  and  development  to  solve  the
problems  facing  irrigated  agriculture  such  that
the  West  would  play  an  even greater  role in  food
and agriculture  than that projected herein.
The Likelihood  of the Unfolding  Scenario
and an Optimistic Conclusion
We  have  not  synthesized  collective  USDA
judgement  about  the  likelihood  that  the  future
of  our  food  and  agriculture  system  is  bounded
by  the  unfolding  supply-demand  management
scenario  and  thus by  the  projections  summarized
above.  But  our  personal  judgment  is that  it is  75
percent  likely  that  our  supply-demand  scenario
will  bound  the  future  of  food  and  agriculture.
Further,  there  is  about  a  20  percent  chance  that
we  will  face  a  food  and  agricultural  future  with
even  higher  demand-lower  supply  attributes
than the  scarcity  bound of our unfolding  scenario
and  about  a  5  percent  likelihood  that  our  food
future  will  involve  lower  demand  and  higher
supply  attributes than the overproduction  scenario
bound.  Our  confidence  in  these  likelihood  state-
ments  is about  .7.  Because there is so much oppor-
tunity  to  substitute  commodities  in  production
and  consumption  and  between regions  in produc-
tion,  these  likelihood  statements  are  much  more
accurate  for  the  aggregate  farm  relationships  at
the  national  level  than  for  the  commodity  or
regional projections.
But  whatever  direction  our  food  future  takes,
our agricultural  capability both at home and abroad
can  be  shaped  into  a bright future. This seems like
a  pretty  reasonable  scenario.  It has  held  for over
4,000 years and Genesis  records:
As  long  as  the earth  remains,  there will be  spring-
time and harvest, cold and heat, winter and summer,
day  and  night"  and  "man-the  master  of  all  life
upon the earth and in the  skies and in the  seas.
We  think  this optimistic forecast  ought to hold
for at  least  another  10 to  25  years. And  the  West
will  retain  its  leadership  role  in  our  food  and
agricultural  system.
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